Excitatory amino acid neurotransmitters in the corticostriate pathway: studies using intracerebral microdialysis in vivo.
The concentration of extracellular excitatory amino acids in the striatum of conscious, unrestrained rats was measured using intracerebral microdialysis, during chemical stimulation of the striatum in intact and hemidecorticate animals. Chemical stimulation of the striatum with tityustoxin (0.1 microM) evoked a rise in dialysate concentration of glutamate (to 383% of basal) and aspartate (to 156% of basal), accompanied by a drop in glutamine (to 55% of basal). These changes showed significant attenuation after treatment with L-proline (1 mM) or 2-chloroadenosine (15 microM). Unilateral degeneration of the corticostriate pathway, produced by frontal hemidecortication, caused a reduction in both basal and stimulated levels of glutamate in the lesioned side, whereas no effect was observed in the intact side. Similarly, basal and stimulated levels of glutamine were unchanged in the intact side, but were increased in the lesioned side. These results provide in vivo evidence for glutamate and possibly aspartate being neurotransmitters in the corticostriate pathway. In addition they lend support to previous studies in vitro, which implicated glutamine as the principal precursor for neurotransmitter glutamate.